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a discrimination hole which is formed oa the 
tridge and whose opening/closing state differs in 
correspondence to the thickness of the disc sub- 
strate of the bptical disc; and 
detecting means for detecting the opening/closing 
state of the dterimination hole and for generating 
a discrimination signal. 

4. An apparatus! according to claim 2, wherein said 
disc discriminating! means comprises: 

a cartridge for enclosing the optical disc; 

a discrimination thole which is formed on the car- 
tridge and whose opening/closing state differs in 
correspondeno to the thickness of the disc sub- 
strate of the op :ical disc; and 

detecting means "or detecting the opening/closing 
state of the discrimination hole and for generating 
a discrimination signal. 

5. An apparatus ac wording to claim 1, wherein numer- 
ical apertures of at leu st two or more of said N objective 
lenses differ. 

6. An apparatus according to claim 2, wherein numer- 
ical apertures of at leaf t two or more of said N objective 
lenses difFcr. 

7. An optical reconding/reproducing apparatus for 
recording, reproducing or erasing an information signal 
by converging a light mix onto/from a recording layer 
through a transparent flisc substrate, comprising: 

(a) an optical head having N, N being greater than or 
equal to 2, converging optical systems each com- 
prising: 
light emitting means, 1 
objective lenses, whe 
been corrected 
different thickne 
flux which is emit 
onto the optical i ^ 
a plurality of photo - 



: aberrations have respectively 
tia* N disc substrates having 

^ l '^.h for converging the light 
m the light emitting means 
d 

tckng means each for detect- 
ing the reflected iighi from the optica] disc; 

(b) optical head moving means which is arranged 
below the optical discland moves the optical head 
in the radial direction of the optical disc; 

(c) disc discriminating means for discriminating the 
thickness of the disc sutfctrate of the loaded optical 
disc and for generatingla discrimination signal in 

. accordance with the result of the discrimination; 
and 

(d) control means for alldwing the light emitting 
means, which belongs tc\ the converging optical 

. system in which the occurrence of the aberration 
due to the disc substrate ij smallest in accordance 
with the discrimination signal, to emit light, 
wherein the selected converging optical system re- 
cords, reproduces or erases! the information signal 
onto/from the optical disc. ' 
8. An apparatus according toplaim 7, wherein said 
disc discriminating means compr 

a cartridge for enclosing the ootical disc; 
a discrimination hole which is\ formed on the car- 
tridge and whose opening/closing state differs in 



correspondence to the thicknps of the disc sub- 
strate of the optical disc; and 
detecting means for detecting tA* opening/closing 
state of the discrimination hole And for generating 
a discrimination signal. 
9. An apparatus according to claim 'A wherein numer- 
ical apertures of at least two or more ofWid N objective 
lenses differ. 
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10. An op meal recording/reproducing apparaTWPTor 
recording, red reducing or erasing an information signal 
by converging a light flux onto/from a recording layer 
.through a transparent disc substrate, comprising: 

(a) an optical head including: 
light emirtina means, 

light (lux dividing means which are arranged in the 
light flux from the emitting means and divide the 
emitted Hghi flux into N, N being greater than or 

• equal to 2, U$n fluxes and deflect in different direc- 
tions, 

N objective lenses, whose aberrations have rcspec 
tively been cArrectcd for said N disc substrates 
having differeit thicknesses, for respectively con- 
verging said NUight fluxes onto the optical disc, 

light flux selecting means for selecting one of the N 
light fluxes divided by the light flux dividing means 
and for allowing said light flux to pass, and 

photo detecting means for detecting the light fluxes 
reflected by the optical disc; 

(b) optical head mowing means which is arranged 
below the optical qisc and moves the optical head 

• in the radial direction of the optical disc; 

(c) disc discriminate g\ means for discriminating the 
thickness of the disc substrate of the loaded optical 
disc and for generating a discrimination signal in 
accordance with the Result of the discrimination; 
and 

(d) control means for generating a control signal to 
the light flux selecting means in accordance with 
the discrimination signal and for selecting the light 
flux which passes throu; 
which the occurrence of 
disc* substrate is smallest, 

wherein the optical head r< 
erases the information signal 
disc by the selected light fl 

11. An apparatus according to 
disc discriminating means comp: 

a cartridge for enclosing the, 
a discrimination hole which is 

tridge and whose opening/ciosi 

correspondence to the thickm 

strate of the optical disc; and 
detecting means for detecting the (opening/closing 

state of the discrimination hole anp for generating 

a discrimination signal. 

12. An apparatus according to claihj 10, wherein 
numerical apertures of at least two or ^iotc of said N 
objective lenses differ. 

. 13. An optical record ing/rcproducing\ apparatus for 
recording, reproducing or erasing an information signal 
by converging a light flux onto/from a recording layer 
through a transparent disc substrate, comprising 
(a) an optical head including 
an optical waveguide formed on a substVate, 
N light emitting means each for emitting k waveguide 
light into said optical waveguide, N 
than or equal to 2, 
N converging grating couplers, whose 
have respectively been corrected for 
substrates having different thicknessesl each for 
emitting the waveguide light supplied from said N 
light emitting means to the outside of tnc optical 
waveguide and for allowing the reflected light 
. from the optical disc to enter, and 
N photo detecting means each for detecting (reflected 
light and for generating an information signal; 



the objective lens in 
e aberration due to the 

pords, reproduces or 
xo/from the optical 



10, wherein said 



fical disc; 

farmed on the car- 
ig state differs in 
of the disc sub- 



fin g greater 

aberrations 
Lid N disc 
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) optical hcati moving means which is arrange 
below the optical disc and moves the optical head 
in the radial direction of the optical disc; 

(c) selecting means for selecting the light emitting 
means to be allowed to emit the light from among 
the N emitting means; 

(d) disc discriminating means for discriminating the 
thickness of the disc substrate of the loaded optical 
disc and for generating a discrimination signal ac- 
cording to the result of the discrimination; and 

(c) control means for generating a control signal in 
accordance win the discrimination signal, for pro- 
viding said control signal to said selecting means 
and for allowing the light emitting means for emit- 
ting the waveguide light into the converging grat- 
ing coupler in which the occurrence of the aberra- 
tion due to the pise substrate is smallest, 

wherein the optical head records, reproduces or 
erases the information signal onto/from the optical 
disc by the light! flux from the selected light emit- 
ting means. 

14. An apparatus according to claim 13, wherein said 
disc discriminating means comprises: 

a cartridge for enclosing the optical disc; 

a discrimination hole which is formed on the car- 
tridge and whoselopening/closing state differs in 
correspondence td the thickness of the disc sub- 
strate of the optical disc; and 

detecting means for Idetecting the opening/closing 
state of the discriniination hole and for generating 
a discrimination signal. 

15. An apparatus according to claim 13, wherein 
numerical apertures of si least two or more of the N 
converging grating couplers differ. 

16. An optical recordmefteproducing apparatus for 
recording, reproducing jfdpdasing an information signal 
by converging a light flflxLAto/from a recording layer 
through a transparent ctipcTsubstrate, comprising: 

(a) an optical head inducing: 

an optical waveguide folmed on a substrate, 

light emitting means for pmitting a waveguide light 

into said optical waveguide, 
light flux dividing means for dividing the waveguide 

light emitted from the light emitting means into N 

divided waveguide Iighif , N being greater than or 

equal to 2, 

■ said N converging gratingl couplers, whose aberra- 
tions have respectively bten corrected for said N 
disc substrates having different thicknesses, each 
for emitting each of saiq N divided waveguide 
lights to the outside of thi optical waveguide and 
for allowing the reflect 
disc to enter, and 
N photo detecting means for! respectively detecting 
said reflected lights from the N converging grating 
couplers and for generating! information signals; 

(b) optical head moving means which is arranged 
below the optical disc and moves the optical head 
in the radial direction of the optical disc; 

(c) output switching means for selecting and output- 
ting one of the output signals\of said N photo de- 
tecting means; 

(d) disc discriminating means foA discriminating the 
thickness of the disc substrate oi the loaded optical 
disc and for generating a discrimination signal in 
accordance with the result of t^e discrimination; 
and 



light from the optical 
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(e) control mJans for generating a control sijQFto 
the output s vitching means in accordance with the 
discriminate m signal and for selecting the photo 
detecting means into which the waveguide light 
enters from the converging grating coupler in 
which the o xunencc of the aberration due to the 
disc substrat : is smallest 

17. Ah apparat is according to claim 16, wherein said 
disc discriminating means comprises: 

a cartridge for enclosing the optical disc; 

a discrimination hole which is formed on the car- 
tridge and whose opening/closing state difTers in 
correspondence to the thickness of the disc sub- 
strate of the optical disc; and 

detecting means! for detecting the opening/closing 
state of the discrimination hole and for generating 
a discrimination signal. 

18. An apparatus according to claim 16, wherein 
numerical apertures of at least two or more of the N 
converging grating souplers difTer. 

19. An optical recording/reproducing apparatus for 
recording, reproduc ng or erasing an information signal 
by converging a ligh t flux onto/from a recording layer 
through a transparent disc substrate, comprising: 

(a) an optical head! including: 

an optical waveguide formed on a substrate, 
light emitting means for emitting a waveguide light 
tve.gu.ide, 
leans which is arranged on an 
p eguide light and switches 
. . _ ^ ion of the waveguide light in 
N directions in accordance with a control signal, N 
being greater than pr equal to 2, 
N converging gratini couplers, whose aberrations 
have respectively bten corrected for said N disc 
substrates having different thicknesses and which 
are respectively arranged in said N propagating 
directions which are switched by said optical path 
switching means andlemit the waveguide light to 
the outside of the optical waveguide and allow the 
reflected light from thfe optical disc to enter, and 
photo detecting means for detecting the reflected 
light and generating anlinformation signal; 

(b) optical head moving \means which is arranged 
below the optical disc aid moves the optical head 
in the radial direction ofuhe optical disc; 

(c) disc discriminating means for discriminating the 
thickness of the disc substiate of the loaded optical 
disc and for generating the\ discrimination signal in 
accordance with the resul^of the discrimination; 
and 



into said opticai y 
optica! path switc 
optical path of 
the propagating 
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ans for generating a control sigjj 
switching means in accor 
nation signal and for switching 
direction of the waveguide light from 
Jit ting means to the direction of the 
grating coupler in which the occur- 
erration due to the disc substrate is 



hin^ne 



(d) control mc 
the optical 
with the dis 
propagating | 
the light cc 
converging 
rence of the 
smallest, 

wherein the optical head records, reproduces or 
erases the infomnation signal onto/from the optical 
disc by the light flux emitted from the selected 
converging grating coupler. 

20. An apparatus according to claim 19, wherein said 
optical path switching means combines deflecting 
means for changing Ithe propagating direction of the 
waveguide light by \ deflection angle according to a 
input signal, 

and wherein said apparatus comprises: 

tracking error defeating means for detecting a track- 
ing error amount\of a converged spot which has 
been converged onto the optical disc and for gener- 
ating a tracking error signal; and 

tracking control meahs for changing the input signal 
to the deflecting means in accordance with said 
tracking error signal and for eliminating the track- 
ing error of the converged spot. 

21. An apparatus according to claim 19, wherein said 



disc discriminating mean 
a cartridge for 
a discrimination ho 
tridge and whose 
correspondence to 
strate of the optical d 
detecting means for de 



iprises: 

optical disc; 
:h is formed on the car- 
g/c losing state difTers in 
thickness of the disc sub- 
, and 

:cting the opening/closing 
state of the discriminafflon hole and for generating 
a discrimination signal.! 

22. An apparatus according to claim 20, wherein said 
disc discrimination means comprises: 

a cartridge for enclosing tne optical disc; 

a discrimination hole which is formed on the car- 
tridge and whose openiAg/c losing state difTers in 
correspondence to the tkickness of the disc sub- 
strate of the optical disc; and 

detecting means for detecttog the opening/closing 
state of the discriminationlhole and for generating 
a discrimination signal. 

23. An apparatus according 
numerical apertures of at least 
converging grating couplers di: 

24. An apparatus according 
numerical apertures of at least 
converging grating couplers dii 



to claim 19, wherein 
;wo or more of the N 

:r. 

claim 20, wherein 
o o^morc of the N 



An optical 
recordinVreproducing apparatus for 
recording.\eproducing or erasing an 



information 9 
tvnes (where 


qgTiai ontonxom any one ui in 
^K>X2) of ontical discs having 


rransnarent sub^ates of different 


thicknesses, i 


^ach tW)e of said ootical discs 


having at leaj 


st a transparent substrate and an 


information t 


*upr ( h^iAmverging a light flux 



onto said information la 
transparent substrate, 



said x 



' through said 
pparatus 



comprising: 



«| a corWerging means having N 

f different numerical apertures for conviP ^ 



corresponding 


one of said N tvpes of optical 


discs, 

whereir 


said converging means 



converges said light flux bv employing a 
larger one of safld N numerical apertures/ 
with respect to one of said optical discs 
having a thinnerlone of said substrates. 

wherein thicknesses of said 
transparent substrates of said N types of " 
optical discs are substantially equal to or 



less than 1 .2mm ind said N numeral 



apertures in said converging means are 



substantially equz 



26. An op 



recording/reprodu< 



recording, reprod 



information signa 



types f where N >= 



to or larger than 0.45. 



ical 

ng apparatus for 



ing or erasing an 



)nto/from any one of N 



D of optical discs having 



first layers of differfenH^ each 
type of said opticaLfliscs having at least a 
first laver which & transparent and a second 
layer for storin^infoVmation. by converging 
a light flux onto saidUecond laver through 
said first lavert said apparatus comprising: 

a converging means having N 
different nume^k:^apkrture8^^ 
the light flux on said second layer of a 
corresponding one of sfrid N tvpes of optical 
discs, 

wherein said converging means 
converges said light fhix by employing a 
larger one of said N numerical apertures, 
with respect to one of said optical discs 



having a thinner one of 



>aid first lavers. 



wherein thicknesses of said first 
lavers of said N tvpes ofloptical discs are 
substantially equal to or less than 1 ,2mm 



and said N numeral aper 
converging means are sut 
or larger than 0.45. 



res in said 
stantiallv equal to 



27. An optical 
recording/reproducing apparatus according 



to claim 25, wherein each d 



converging means is an ■ 



saidN 



:tive lens. 



28. \An optical 
recording/reproducing apparatus according 
to claim 25,\wherein each of said N 
converging means is a grating lens. 

29. Ah optical 
recording/repr pducing apparatus according 
to claim 26, w ierein each of said N 
converging m€jans is an objective lens. 



30. An optical 
recording/reproducing apparatus according 
to claim 26, wherein each of said N 
converging means is a grating lens. 

3 1 . An apparatus according to claim 
25, further comprising disc discriminating 



means for discrii linatinrTtVpe of said 



optical disc load* d uafsaid apparatus and for 



outputting a discnkhination signal according 
to a discrimination result, and a control 
means for sele/ting one of said N numerical 
apertures that/generates a least aberration 
due to the transparent substrate of the optical 
disc loaded i i saidl apparatus. 

32. Aa apparatus according to claim 



3 1 , wherein saic 



finmating means 



comprises: 

a cartridge fAr enclosing the optical 
disc loaded in said apparatus; 

said cartridge having a 
discrimination hole which has an 
open/closed state characteristic which differs 
depending on a type cxf said optical disc 
loaded in said apparatus: and 

detecting mearis for detecting the 
open/closed state characteristic of said 
discrimination hole. 



t 



33 \ An apparatus according to claim 
26. further comprising disc dis criminating 
means for discriminating a type of said 
optical disc loaded in said apparatus and for 
outputting a discrimination signal according 
to a discrimination result and a control 
means for selecting one of said N numerical 
apertures that generates a least aberration 
due to the transparent first laver of the 
optical disc loaded in said apparatus. 



34. An 



\ according to claim 



26. wherein said discriminating means 
comprises: 

a cartrijfca for enclosing the optical 
disc loaded in/saioiapparatus; 

said cjartridge having a 
discrimination holevwhich has an 
open/closed sWechfaractefistic which differs 
depending on a tvpefof said optical disc 
loaded in said apparajtus: and 

detecting meais for detecting the 
open/closed state ch ar acteristic of said 
discrimination hole. 




